, during the course of a long-term investigation into avian neoplastic disease, a post-mortem examination of a duck showed it to have multiple liver tumours. Unfortunately, this case was not seen personally and no record was kept of any details apart from the sex of the subject-a female. However, material was taken for histological examination and a diagnosis was later made of liver-cell carcinoma. Primary cancer of the liver is known to occur in chickens, but is relatively uncommon. A careful search of the literature failed to bring to light any previous mention of this condition in ducks.
During the following month another case was found during a post-mortem on a White Campbell duck. In a preliminary note (Campbell, 1946) this duck was erroneously called an Aylesbury. Later that month a third case was observed in a Khaki Campbell duck. Both of these birds were in their second year and in all subsequent cases examined the ages of the birds varied between 2 and 3 years. So far, the condition was found to be confined to the liver, with no metastases visible to the naked eye.
At the time of writing, a total of 21 cases have been examined either as postmortem subjects or in the terminal stages of the condition, while several cases have been utilized for experimental work. All cases occurred in the female subject and in the Campbell strain, either White or Khaki.
Epizootiology and symptoms.
It will be seen from Table I that out of the 22 ducks examined, 17 came from 4 flocks, designated Flock A, B, C and D. None of these was a large flock; 15 ducks being the maximum number maintained. Two of these sources provided 3 cases each, a third provided 4 cases (one of which was not seen personally), and a fourth flock provided 8 cases from a flock of 12 ducks. One of the latter cases (Case 17) had 2 different simultaneous neoplastic conditions, namely a large thoracic histiocytic-sarcoma of undetermined origin, and a much smaller hepatoma.
Prior to the first observed case in 1944 a total of 21 ducks had been examined in 4 years, and no case of neoplastic disease was encountered. An examination of the records kept prior to 1939 showed that no case of liver carcinoma, or indeed of tumours of any sort, was observed in ducks. Since 1944, however, 199 (Fig. 2) In the case of mixed tumour of the hver, where both hepatoceRular and cholangioceHular carcinoma are present, it wiR be noticed th'at only one type of neoplastic element metastasizes. Onlv 4 such mixed tumours were found in which metastasis had occurred. In 3 of these cases the secondaries were of the bile duct type, while in the remaining case it was the liver cell moiety which had metastasized.
In Table I Eight 11-day incubated eggs were drilled, and a small fragment of liver carcinoma from case number 16, implanted on the chorioallantois on the following day. Broths were inoculated at the same time with tumour fragments and were later 'seen to be sterile. On the 18th day of incubation when the implants had bi3en in position for 6 days, 6 eggs were opened and 3 showed a distinct greenish discolouration of the underlying shell membrane. Below this, small green tumours were growing on the chorioallantois, the largest measuring 4 X 3 x 2 mm. These growths were vascularized by blood vessels from the membrane and were surrounded by a somewhat opaque thickened zone (Fig.. 9 and 10) . One of the 2 remaining eggs was allowed to hateb and produced a healthy chick. Examination of the membrane immediately after hatching showed that it bore . small tumour. The 8th egg was opened on the 19th day, and also contained . tumour which was implanted into the anterior chamber of a guinea-pig's eye.
In this experiment, therefore, 5 out of 8 eggs contained small tumours. (Fig. 11) . There seems to be no tendency to revert to a more undifferentiated ty-pe. The hver-ceR tumour forms sofid cylinders each surrounded by ramifying reticulum fibrils (Fig. 12) Histology of chorioallantoic lesions.
In every instance where a liver tumour was successfully cultivated on the chorioallantois, a zone of opacity of vary'ing extent developed in the membrane adjacent to the tumour (Fig. 9 ). This area was only obvious when the membrane and growth were examined against a dark background. Fig. 10 shows the same tumour-bearing membrane photographed aaainst a white background, and the lesions are then barely perceptible.
Upon histological examination, an interesting picture is revealed. The membrane adjacent to the tumour is thickened and very vascular. The thickening is due in the first place to a pronounced proliferation of the ectodetmal cells, which become -grossly hypertrophi6d and vacuolated. They measure from 15-30 [t in diameter (Fig. 14) . The (Fig. 15, 16 ). and the graft appears to be infiltrating the muscle (Fig. 17) . The tumour tissue is vascularized and in places a connective tissue stroma contains epithelial structuxes resembling bile ducts. There is some necrosis of the muscle adjacent to the graft, probably due to trauma foflowing injection, and an early host reaction around the foreign ceUs is cated by the presence of infiltrating histiocyteg, macrophao,,es, pseudo-eosinophils and a few lymphocytes.
In the peritoneum, the host reaction appears to be much more vigorous. The nodule shows a dense connective tissue base (thickened peritoneum), growing from which is a mass of vascularized lymphoid tissue conta a few islands of surviving hver ceRs (Fig. 18) .
The 6-day graft (Fig. 19) shows a bile duct type of tumour, with a viUfform structure. It is still actively growing and infiltrating the muscle, but there are only a few surviving fiver ceUs in the form of acini, and these are engulfed in a massive lymphocytic infiltmtion.
In Experiment 7d, fragments of liver carcinoma (Case 16, liver cell type) were implanted into the anterior chamber of the eye of a guinea i Two tumours grew. On the 18th day the animal was destroyed and the eye opened. One tumour measuring 4 x 3 x 2 mm. was used for further transplantation experiments and the other smaHer growth was left in situ, and the eye prepared for histological examination.
This shows a smaR tumour composed mainly of an undifferentiated mass of epithehal ceM attached to the iris (Fig. 20) . Some attempt to form cord-like structures may be seen. The growth is surrounded by a zone of fibroblaAs and is in parts infiltrated with lymphoid cefls. Vascular connections with the capillaries of the iris can be seen.
DIWUSSION.
In a previous co cation, CampbeR (1949) , reported the results obtained by implanting various spontaneous and chemicaRy induced chicken and mammahan tumours into the fertile hen egg. Two main sites were used, namely the yolk-sac and the chorioaUantoic membrane. Yolk-sac cultivation did not give satisfact-ory results, this also being the experience of Twombly and Meisel (1946) ; although Taylor, Thacker and P nini (1942) 
